Multiple mechanisms confining RNA polymerase II ubiquitylation to polymerases undergoing transcriptional arrest.
In order to study mechanisms and regulation of RNA polymerase II (RNAPII) ubiquitylation and degradation, highly purified factors were used to reconstitute RNAPII ubiquitylation in vitro. We show that arrested RNAPII elongation complexes are the preferred substrates for ubiquitylation. Accordingly, not only DNA-damage-dependent but also DNA-damage-independent transcriptional arrest results in RNAPII ubiquitylation in vivo. Def1, known to be required for damage-induced degradation of RNAPII, stimulates ubiquitylation of RNAPII only in an elongation complex. Ubiquitylation of RNAPII is dependent on its C-terminal repeat domain (CTD). Moreover, CTD phosphorylation at serine 5, a hallmark of the initiating polymerase, but not at serine 2, a hallmark of the elongating polymerase, completely inhibits ubiquitylation. In agreement with this, ubiquitylated RNAPII is hypophosphorylated at serine 5 in vivo, and mutation of the serine 5 phosphatase SSU72 inhibits RNAPII degradation. These results identify several mechanisms that confine ubiquitylation of RNAPII to the forms of the enzyme that arrest during elongation.